Isolated supravalvular aortic stenosis: functional haploinsufficiency of the elastin gene as a result of nonsense-mediated decay.
We have used single-strand conformation and heteroduplex analyses of genomic amplimers to identify point mutations within the elastin gene (ELN) in patients with non-syndromic supravalvular aortic stenosis (SVAS) from a total of eight unrelated families. Six novel point mutations were identified. We have collected detailed clinical information on mutation carriers and demonstrated significant non-penetrance in some of the families. Together with the new mutations described here, 14 point mutations have been reported in SVAS patients, and 10 of these result in premature stop codons (PTCs). We have analyzed the expression of ELN alleles in skin fibroblasts from one SVAS patient and shown that PTC mutations indeed result in selective elimination of mutant transcripts. Inhibition of the nonsense-mediated decay mechanism by cycloheximide resulted in the stabilization of mutant elastin mRNA. Allelic inactivation by the ELN mutation in this patient led to an overall decrease of the steady state levels of elastin mRNA. Finally, we have demonstrated reduced synthesis and secretion of tropoelastin by skin fibroblasts from the same SVAS patient. We conclude that PTC mutations in ELN result in nonsense-mediated decay of mutant mRNA in this patient. Given the predominance of PTC mutations in SVAS, we suggest that functional haploinsufficiency may be a pathomechanism underlying most cases of non-syndromic SVAS.